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WHEELS ARE 


Mhoduction 


“Tse Them Wisely ; 


USE THE RIGHT GRINDING WHEEL 
FOR EACH JOB 


Standard grinding wheels are made in a variety of grain types 
and to close tolerances of grain size, grade, bond, shape and 
size. Available combinations of these factors number in the 
thousands. Yet there is only one right wheel for a given job. 


Each type of grinding operation—cylindrical, surface, internal, 
centreless, offhand, tool room, snagging or any other—requires 
its own particular grinding wheel. 


To meet these different requirements, Carborundum manu- 
factures complete lines of Carborundum Brand Silicon Carbide 
and Alexite Brand Aluminium Oxide Grinding Wheels, in 
standard types or shapes as well as many special shapes. 
Bonds used include vitrified, silicate, shellac, rubber and 
“redmanol.’’ The other specifications ... grain type, grain 
size, structure, etc. . . . are vastly more varied. 


Even slight differences in a single wheel specification can 
materially affect grinding performance. By taking care to 
select wheels in the correct grading shape and size to meet 
specific grinding conditions, you can make your grinding wheels 
last longer and do better work at reduced grinding prices. 
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Committee Reports 


“And you might also let me have details of 
the current activities of the Institute of British 
Foundrymen.” This is a quotation from a letter 
quite recently received, and is interesting as it 
exemplifies the normal reaction of the modern 
works executive towards his appropriate technical 
institute. No longer can these bodies be regarded 
as merely the medium for the expression and re- 
cording of individual opinion on technological sub- 
jects. There is a demand for the assembling and 
co-ordinating of data derived from daily practice 
in the various works and their presentation to the 
members in the form of Reports. The authorita- 
tive character of these Reports places them in a 
higher category of usefulness than that given by 
the general run of individual Papers. Moreover, 
future assessment as to the standing of a profes- 
sional institute will not be based on the publicity 
given to its annual banquet, but on the worth of 
the technical reports as estimated by the industry 
for which it caters and the consumers .of its pro- 
ducts. There is a clear recognition of the force 
of our statement in the publication by the Iron 
and Steel Institute of a Report on Reports. This 
publication,* which has just been issued as Special 
Report No. 29, carries the title “Review of the 
Work of the Joint Research Committees, 1924- 
1943, of the Iron and Steel Institute and the British 
Iron and Steel Federation.” This work is of extra- 
ordinary interest to our readers, as three out of the 
four main committee reports have extended refer- 
ences to foundry practice. From the introduction 
we learn that the urge for co-operative action 
came during the last war, and the two reports 
published both dealt with the malleable cast-iron 
industry. However, it was not until 1924 that the 
work was established on a thoroughly satisfactory 
basis. The Committee on the Heterogeneity of 
Steel Ingots has made nine reports, and its work 
has included a large-scale investigation into vari- 
ous aspects of ingot mould manufacture and use. 
The Alloy Steels Research Committee has not so 


* Price 10s. from 4, Grosvenor Gardens, London. S.W. 1. 


far touched on foundry practice, as any develop- 
ments in this field are taken care of by the Steel 
Castings Research Committee. Ever since its 
establishment in 1934, it has worked in close col- 
laboration with the Steel Castings Sub-Committee 
of the Institute of British Foundrymen by the 
system of mutual representation. The summaris- 
ing of the truly enormous. amount of work 
accomplished has been excellently carried out and, 
though we thought we were at least familiar with 
this particular section, we found several useful 
pointers stressed, which had failed to register a 
lasting impression. The Corrosion Committee has 
in its investigation on the behaviour of buried 
metals included cast iron, which incidentally has 
made a very good showing. Future investigations 
are to include samples of vitreous-enamel ware. 
The publication of these results in a few years’ 
time will add to the interest of the foundry world 
in a phase of corrosion-resistance which is of 
more than academic importance. 


It is obvious, when reading through these Re- 
ports, that amongst the main advantages shown is 
the incentive given to the lesser known individuals 
to make their contributions to a subject which 
fixes into the general jig-saw puzzle of a complex 
investigation. Only too often in the past such 
work has been included, with formal acknowledg- 
ment in the last paragraphs, in monumental Papers 
compiled by the big-wigs of the industry. Com- 
mittee Reports are by now well established and 
are destined to be a major factor in the future 
welfare of British industry. 
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BOOK REVIEWS 


Transactions of the Manchester Association of Engi- 
neers, for Session 1942-43. Edited by J. Bolton 
and published by the Association from St. John 
Street Chambers, Deansgate, Manchester, 3. 
Price on application. 

Though there is less matter of direct interest to the 
founding industry in this latest volume than has been 
the case during the last few years, yet here and there 
many useful hints are given for those in charge of 
operations. For instance, the inaugural address by 
the President, Mr. H. L. Butterworth, includes notes 
on what the engineer expects from the foundry and 
how the foundryman reacts. The first Paper is on 

plastics, and the author, Mr. J. Prior, reproduces a 

data sheet which is not too complimentary to the 

ironfoundry, as the basic figure for tensile strength 
is but 12 tons per sq. in. Both the Paper and the 
discussion show clearly that a real future exists for 
the application of plastics as a material for engineer- 
ing applications, but there still remains to be done 
many large-scale researches, especially using prolonged 
tests in order to acquire data as to life. The second 

Paper in a monumental work on “Exhaust Pipe Pheno- 

menon,” by Dr. Mucklow. One session was devoted to 

a discussion on substitute materials, and hereat the 

foundry industry was well to the fore in_ its 

advocacy of the new high-duty cast irons. Everybody 


is force majeure to-day interested in heating, and Mr. 
Buckingham’s contribution is a well-balanced study 
of modern conditions; especially interesting is the 


section on panel heating. The next Paper of interest 
to foundrymen is “ Wage Systems and Incentives,” by 
Mr. T. E. A..K. Jackson. The star Paper of the 
year is undoubtedly the one on “Commercial Air 
Transport,” by Sir Frederick Handley Page. It is full 
of fascinating data on the pre-war growth of commer- 
cial aviation, in which the British made a better show- 
ing than is generally realised. The Transactions con- 
clude with a good Paper on “Industrial Illumination 
as Related to Production,” by Mr. W. E. Swale. A 
legitimate grouse was raised during the discussion as 


to the needless over-elaboration of the technical jargon 
of the industry. 


A First Guide to Quality Control for Engineers. 
Ministry of Supply, Advisory Service on Quality 
Control. London: Berkeley Court, Wentworth 
Street, N.W.1. 

This useful handbook has been compiled by the 
Ministry of Supply Advisory Service on Quality Con- 
trol for free issue to those interested. It aims to 
provide a set of rules for engineers who have not the 
time to study the full theory of statistical control, but 
wish to avail themselves of its advantages in their own 
factories. Very few explanations are given, the pro- 
cedures being simply set out step by step and illus- 
trated by numerous examples collected from actual 
factory experience. Chapter I sets out the procedure 
to be adopted when putting in the first control chart 
in a factory—selecting a machine on which to start, 
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how to take samples, what to measure and how to 
measure it, what to calculate and plot on the chart, 
and finally how to put control limits on the chart, 
Chapter II gives instructions as to the interpretation 
of the chart when plotted. It also includes methods 
of testing control charts to see if a product meets 
specification. The next chapter deals with quality 
control in full operation. It points out that the stan- 
dard control limits described in the first chapter are 
often found to be inapplicable to the large-scale 
operation of quality control in a machine shop. 
The widely-used “modified” ‘control limits are de- 
scribed and recommended for general use. The use 
of control charts on a machine which has shown itself 
to be incapable of meeting its tolerance is dealt with, 
and a short note is added on the organisation of a 
quality control system in a‘factory where small orders 
and short runs are the general rule. Chapter IV de- 
scribes a method of quality control specially designed 
to suit production on multi-spindle automatic lathes. 
This is the group control method first used at the be- 
ginning of this year. The extension to groups of 
single-spindle automatics described at the end of this 
chapter as a method “never yet tried out in practice. 
but well worth an experiment,” has in fact been ex- 
perimented with at two factories since this book went 
to press. Chapter V is divided into two parts. The 
first part gives a brief sketch of the general type of 
control chart suitable for inspection by go, not-go 
gauges. The second part of this chapter de 
scribes the Bell Telephone (Dodge and Romig) System 
of Double Sampling, and gives complete instructions 
for operating this very important development of the 
fraction defective method of control. In an apper- 
dix the mathematical derivations of the various fac- 
tors and criteria used in the book are briefly sketched. 


A Select Bibliography on Foundry Practice. Published 
as Research Bulletin No. 8 by the Sheffield City 
Libraries. (Price—the cost of postage—3d.) 

The foundry industry is, indeed, grateful to the 
City Librarian of the Sheffield Central Library, for 
this bibliography sets out in orderly fashion the 
literature available on most phases of foundry prac: 
tice. At a rough guess, there must be some two hun- 
dred and fifty listed, so that such a library, reinforced 
by issues of THE FOUNDRY TRADE JouRNAL; the “ Pro- 
ceedings ” of the Institute of British Foundrymen; and 
completed by the inclusion of overseas publications, 
now attains very considerable dimensions. The only 
omissions we have been able to trace are the “ Pro- 
ceedings” of the Institute of Australian Foundrymen 
and The Institute of Vitreous Enamellers. The Bulle- 
tin is made up of 25 mimeographed pages and mos! 
entries are annotated as to contents and price. From 
our point of view, it would have been useful to give 
as an appendix the postal addresses of the mort 

prominent publishers, as we invariably give these 10 

our enquirers. We advise recipients of this Bulletin 

to keep it up to date by adding to it the details of all 
books on foundry practice reviewed in our var 
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By JOHN ALLAN 


With the exception of those actively engaged on 
the production of bronze castings for the Merlin 
engine, there seems to be a tendency to ignore the 
excellent work being done by the non-ferrous foundries 
responsible for this side of aircraft engine production. 
It would seem timely, then, in the author's opinion, 
to describe as far as the scope of the Paper will 
permit, some of the methods used and the results 
obtained. 

The bronze castings on the Merlin engine range in 
weight from a few ounces to 20 lbs., and are cast 
in one of three alloys:—Phosphor bronze,: B.S.S. 2B8; 
aluminium bronze, DTD.174A, or silicon bronze 
(Everdur). There are three methods of manufacture 


Fic. 1.—CorRE, COREBOXES AND PATTERN EQuip- 
MENT FOR A CYLINDER OPERATING VALVE. 


used in production as follows:—(1) Sand casting; (2) 
gravity die casting, and (3) centrifugal casting, and it 
is proposed to describe briefly the manufacture of 
one or two parts in each alloy and: by each method. 

Dealing first with sand castings in phosphor bronze, 
the following is a description of the method used on 
the manufacture of the cylinder operating valve in 
phosphor bronze to Specification 2B8, shown in Figs. 
2 and 3. Of chief interest on this job is the fact that 
it can be cast using a single sand core when two or 
even three cores would seem to be justified. Fig. 1 
shows a core and also the coreboxes and pattern equip- 
ment. The advantage of using a single sand core is 


* Awarded first prize in the Short Paper Co ition held by the 


m 
Scottish Branch of the Institute of British Been ee at its Annual 
Meeting in March last. 
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obvious, since it clearly minimises the number of 


of the modern pro- 
duction of non- 
ferrous engine 
castings 


possible core faults. 

Fig. 2 shows a spray of castings complete with 
runners and risers. It is of interest to note that a 
careful balance of the gating system has been main- 
tained to give the closest balance of thermal condi- 
tions in the poured casting. A sectioned casting 
macro-etched is shown in Fig. 3, and illustrates clearly 
the freedom from porosity at the juxtaposition of the 
thick and thin sections. One of the remaining 
troubles on this job arises from worn coreboxes being 
allowed to continue in production and giving rise to 
distorted cores and consequently scrap castings. 

To overcome this difficulty, there are four core- 
boxes for the part, two being in production whilst 
the other two remain in reserve, so that should any 


Fic. 2.—SpRay OF VALVE CASTINGS. 


core trouble be suspected, the coreboxes can im- 
mediately be withdrawn, and overhauled, being re- 
placed by the reserve coreboxes, with the result that 
no loss of production need be sustained. A female 
coremaker produces 15 cores per hr., and it is there- 
fore possible to produce 2,000 castings per week with 
a very low scrap percentage. 

Consider now a _ sand casting produced in 
aluminium bronze to DTD.174A. Fig. 4 shows the 
layout and gating system for the boost control piston. 
Rarely indeed are any castings scrapped after 
machining for a foundry fault, when produced by the 
method shown. It is well known that the oxide film 
which forms on molten aluminium bronze is of a 
peculiar leathery texture and will, if allowed to enter 
the casting, form a distinctive fissure in the casting. 
Consequently the gating system is designed to give a 
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uniform and balanced entry of the metal -into the 
mould cavity with the minimum of turbulence. In 
addition, a generously proportioned riser over the 
thicker section not only provides the necessary feed 
to ensure soundness, but serves as a safety measure 
to take care of the oxide film inevitably formed on 
che metal surface during its quiet displacement of the 
air from the mould cavity. 


Silicon Bronze (Everdur) 

Castings made in this alloy are for atomiser covers 
and connections, having a copper pipe brazed in 
after machining. These castings (which were made as 
forgings prior to the outbreak of war) have been 
fairly successfully produced as sand castings, machine 
moulded, using pattern equipment as shown in Fig. 5. 
There are 26 patterns on the plate, and as 40 boxes 
were made per shift—1,000 castings per shift—the cost 


Fic. 3.—MACROSECTION OF SECTIONED CASTING. 


Fic. 4.—Boost CoNTROL PisTON GATING SYSTEM. 


FOUNDRY TRADE JOURNAL 


DECEMBER 2, 1943 


of production is negligible, provided scrap could be. 


kept within reasonable limits. 

Owing to the exceedingly fine limits to which these 
castings were specified, this unhappily was not always 
the case. Fig. 6, which illustrates a finished part, 
shows that after the two horizontal holes are bored, 
there is a wall thickness of 0.030 (2 in.). Obviously, 
as there is no machining on the outside, if there js 
the slightest crossover the casting must be scrapped, 
Fortunately this can be caught up in the foundry and 
the castings scrapped before any machining is done. 

To add to the difficulty, however, these castings 
must stand a 30-lb. per sq. in. pressure test, which 
is applied after the castings are wholly machined, 
and it will therefore readily be seen then that all 
care must be taken in the foundry to ensure that 
only sound castings pass to the machine shops to 
avoid the cost of machining scrap, which would 
nullify any saving of production costs in the foundry. 
Sound sand castings can be made using this pattern 
equipment and chilling the bottom face, but even using 
strainer cores, and exercising normal precautions, scrap 
continually cropped up in the shops with castings leak- 
ing due to minute dirt inclusions, blowholes and 
shrinkage. It was therefore decided that a new 
method of production must be introduced to eliminate 
the difficulties outlined, and as die-casting seemed the 
most obvious solution, this was turned to and is 
described in the section of the Paper devoted to 
gravity die-casting. 


y 


Fic. 5.—PATTERN EQUIPMENT FOR AN ATOMISER 
COVER AND CONNECTION CASTINGS. 


FiG. 6.—FINISHED CASTINGS MADE IN. EVERDUR. 
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_ Gravity Die-Casting 
The next section deals with castings produced by 
the gravity die-casting method. By far the greater 


portion of these are produced in phosphor bronze to . 


Specification 2B8, and since it is accepted machine 
shop practice to make most of the small bushes and 
gears from solid or cored bar material, there is an 
extensive demand for cast rods varying in size from 
0.562 in. dia. to 2.875 in. dia. Fig. 7 shows some com- 
ponents made from these rods. 

The type of moulds used in one particular foundry 
are made of cast iron and split as shown in Fig. 8. 
The dies are brushed over with heavy oil, closed, and 


. 7—COMPONENTS MADE FROM PHOSPHOR 
BRONZE CasT Rob. 


Fic. 8.—MouLp FoR CASTING PHOSPHOR 
BRONZE STICKS. 
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in being cast are poured as quickly as ible with 
the metal ps jg en’ at 1,160 deg. C. for small 
section bars and dropping to 1,080 deg. C. for bars of 


Fic. 10.—STRUCTURE OF SAND-CAST PHOSPHOR 
Bronze, x 150. 


4 FIG. 9.—STRUCTURE OF CHILL~-CAST PHOSPHOR 
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heavy section. It is essential that the finish on these 
cast bars is of a very high standard, since there is 
usually only 0.060 machining allowance on the outside 
diameter. 

Using this gravity method, however, an excellent 
finish is obtained, and examination of fracture shows 
very dense and sound structure.. The efficacy of the 
method can best be judged from the low machine shop 
scrap returns, which are normally in the region of 14 to 
2 per cent. The best results are obtained with dies 
between room temperature and 150 deg. C. 

Some schools of thought favour rape oil and 
plumbago as a chill coating but, while good rods can 
be obtained by this method, it is not, in the author’s 
opinion, so consistently efficient as the method formerly 
described. A typical micro structure of the 1.875 in. 


Fic. 11.—MACROSTRUCTURE OF CHILL-CAST 
PHOSPHOR BRONZE. 
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dia. bar is shown x 150 magnifications in Fig, 9, 
wherein the copper, copper-phosphide eutectic is finely 
distributed throughout the alpha ground mass. Fig. {0 
illustrates the micro structure of sand cast 2B8 alloy. 
It will be noted that segregation of the copper-copper 
phosphide eutectic is much coarscr than obtained 


from the chill cast alloy. Fig. 11 shows the very 
fine grain structure obtained from chill-cast phosphor 
bronze. 


Exhaust Valve Guides 


There are 24 of these castings on each engine, and 
as new valve guides are usually fitted each time the 
engine is overhauled, there is a steady demand for 
castings, which are asked for in two forms: (1) Shaped 
pieces similar to shape of finished casting; (2) plain 
pieces of rod. Fig. 12 shows finished part and a 
casting of each type required. 

(1) Shaped Pieces—These are made in multiple cast- 
iron chill moulds, each mould producing six castings, 
which are cast 1 in. longer than required. This 
extra length acts as a riser and is cut off when cold. 
Samples of these castings are Brinell hardness tested 


Fic. 12.—ExHAUST VALVE GUIDES. 


Fics. 13 (a), (b), (c).—SPECIAL JIG FOR HANDLING SHORT LENGTHS OF EXHAUST VALVE GUIDES. 
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every cast, since it is imperative that the hardness be 
maintained between 101 to 141. With three operators 
running 18 dies it is possible to average 30, cast- 
ings per week. 

(2) Plain Pieces——The plain pieces of rod are de- 
manded by the machine shops because, provided cast- 
ings can be supplied to the limits of specified length 
+0.015 and to required diameter + 0.010, these cast- 
ings can be hopper fed in the machine shop, thus 
reducing machining and handling costs. To meet 
these demands it was decided to cast rods 24 in. long 
and cut them to required length in the foundry. 

As there is no great difficulty in casting rods correct 
in diameter to 0.010, only the problem of speedy 
and accurate cutting remained to be overcome. This 
was done by designing a special jig shown in posi- 
tion on the machine in Fig. 13. “A” is'an adjust- 
able stop to give required length, and “B” on which 
rests the portion to be cut off, is really a ‘flat-topped 
bogie, hinged at one end and rufning on a rail under- 
neath the table. Fig. 14 shows type of rail. The 
table is drawn back, the rod inserted, table pushed 
forward, and disc cuts through the rod, depositing the 
cut off piece on “B.” As the table is drawn back the 
bogie.follows the rail, leaving an aperture through 
which the casting rolls down a chute into a waiting 


a 
The time allowance for this operation is 0.22 mins. 
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Fic. 14.—-RAIL LOCATED BENEATH WORK TABLE 
IN Fic. 13. 


Fic. 15.—Type oF DIE USED FOR MAKING 


SHOWN IN CASTINGS SHOWN 
SILICON BRONZE CASTINGS. 16. IN Fic. 16. 
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per cut and the operator can therefore cut in the 
es of 6,000 per shift with no scrap in the form 
of risers to return to the furnace. This job could 
almost be regarded as the foundryman’s ideal. 

Fig. 15 shows the type of dies made for die-casting 
silicon bronze (Everdur) and after the correct height 
of riser was fixed, the castings were an immediate 
success. Metal is fed to the casting through 4-in. 
dia. gate. Examination of fracture of these castings 
shows a very dense close-grained structure, and, as 
has been proved, ideal from a pressure test point 
of view. 

The machine shop trouble had almost disappeared 
on this job, but foundry troubles increased, for, in 
using drop gating, the dies must be worked very hot 
and the metal cast in the region of 1,180 deg. C. If 
the metal temperature is too low, the dies too cold, 
or care not taken in pouring, cold shuts are very much 


Fic. 16.—DISTANCE RINGS AND AIRSCREW NUTS 
IN ALUMINIUM BRONZE. 


Fic. 17.—Type oF 
GATE USED FOR 
THE CASTINGS 


Fic. 18.—RUNNING 
SYSTEM FOR THE 
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in evidence and should any such castings pass to the 
shops they will assuredly come back to the foundry 
having failed on pressure test. 

The metal is melted and worked out of oil-fired 
bale-out furnaces as being most suitable to small die 
castings. Suitable copper manganese and copper 
silicon additions are made hourly. The metal tem- 
perature must be maintained at approximately 1,180 
deg. C. To maintain this temperature, oil and blast 
must be kept on continually, and as it takes one man 
about 3 hours to empty the furnace, the difficulty of 
controlling the temperature is obvious and quite often 
this rises to above 1,200 deg. C., the danger point in 
personal experience when the alloy is in danger of 
absorbing gas. 

Gas absorption in- the early stages is apparent as a 
tiny globule of metal sweating out in the middle of 


Fic. 19.—AIRSCREW COLLET. 


the riser at the top and in its later stages as the riser 
taking the form of a hump-back—obviously blown up. 
Any casting with these riser characteristics will most 
certainly be porous, so when this is noticed the fur- 
nace is immediately baled out into ingots and 
recharged, using fresh scrap and ingots together with 
the metal just baled out. With proper supervision and 
melting practice, however, this fault should not arise. 

Another major trouble is in obtaining dies that will 
withstand the erosive force of this alloy while the 
metal and the dies are at high temperatures, as even 
the highest grade of special cast iron crumbles away 
when worked at these temperatures. Where dies can 
be made in one piece, the least trouble is experienced 
and nickel chrome and “Double Six” steels have 
been found to give very good results where this prac- 
tice has been adopted. 

However, all but the most simple dies require vent 
pins to prevent airlocking and the molten metal attacks 
all joints, “flashes in,” and in knocking out the cast- 
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ing the inserts are distorted, causing subsequent scrap 
castings and very high die maintenance costs. 

From a point of view of quality, however, the 
author would not advocate returning to sand castings 
for these parts, for the increased reputation and 
reduced machine shop scrap more than compensate 
for the trouble in the foundry. 


Aluminium Bronze 


Fig. 16 shows distance rings and airscrew nuts as 
made from chill cast liners, using a centre gated sand 
core with the ingates carefully balanced against the 
downgates to avoid oxide inclusions. Fig. 17 shows 


Fic. .20.—MAcHINE, DIES AND CorRE ASSEMBLY 
FOR AIRSCREW COLLET. 


type of gate used. These liners 
have been and can be centrifugally 
cast, using a similar method as 
for phosphor bronze, only having 
the ingates at the bottom to avoid 
turbulence in filling the mould 
Fig. 18 shows type of gating |~ 
However, it is a debatable point 
whether the increased physical 
properties warrant the extra cost CAS 
as gravity castings are very satis- we 
factory. 


Airscrew Collet 

This part (Fig. 19) is centrifug- 
ally cast in liner form, each liner 
making four parts. Fig. 20 shows 
machine, dies and core assembly, 
and Fig. 21 shows method of 
gating. The dies are coated, cored 
up and placed in machine and 
held in position during spinning 
by plate C. The casting tempera- 
ture is 1,040 deg. C., and speed of rotation is 1,500 
r.p.m. 

This is an expensive method of production but the 
quality of the resultant casting more than compensates 
for any extra outlay, as it is rarely indeed that there 
are any machine shop scrap returns on this job. All 
castings are made under closest laboratory control. 
and fracture tests, Brinell hardness tests and 


(Concluded on page 273.) 
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Ontario, Canada 


Since the outbreak of war in 1939 grey-iron foun- 
dries have had to deal with the problem of making 
castings to increasingly severe physical specifications 
from a supply of raw materials that has become pro- 
gressively more restricted in variety and poorer in 
quality. It therefore has become necessary to pay 
closer attention to the melting unit used—-almost uni- 
versally the cupola in grey-iron foundries—its effect on 
the metal being melted, and its subsequent properties. 
The effect of ladle additions, or inoculants, has also 
been studied intensively, and they already are filling 
an essential position in grey-iron metallurgy. 

The metallurgical practice now followed in the grey- 
iron foundry of Walker Metal Products, Walkerville, 
Ontario, will be described in this article with discus- 
sion of important features, as this foundry is success- 
fully making high-grade motor-vehicle castings in large 
tonnage from low-grade materials. 
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HIGH-GRADE CAST IRON FROM LOW 
PIG-IRON CUPOLA CHARGES 


By J. E. REHDER, Walker Metal Products, Limited 


TaBLE 1.—Percentage composition and size of raw materials. 


Some Notes on 


tion Practice 


inoculation as described below has been found effec- 
tively to control the quality of cast iron and counter- 
act deleterious effects that may result from the use of 
widely varying types of charge materials. Ladle inocu- 
lation possesses the further advantage that it is easier 
to control, and the results are more positive than those 
obtained by altering the character of the mix materials. 

For some time raw melting stock for the cupolas 
at Walker Metal Products has consisted of only three 
materials: pig-iron, steel forge flashings, and briquetted 
cast-iron chips or borings. Deficiency of silicon and 
manganese in the charge is made up by the addition 
as necessary of silicon and silico-manganese briquettes. 
Control of carbon content is obtained by balancing 
the charges and by careful operation. Table I gives 
typical compositions of the various raw materials, and 
Table II gives cupola charge compositions and metal 
analyses for two types of iron: a high-strength cylinder 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 

Si. Other. Size. 
Pig iron 4.00 2.50 1.30 0.10 0.02 
Steel flashings 0.30 0.20 0.60 0.04 0.03 
Briquetted borings .. 4.00* 2.15¢ 0.80 0.15 0.12 6 in. x 4 in. 
Silico-manganese briquettes. . 14 67 3 in. 3 in. 
Silicon briquettes = 40 3 in. x 2.5in. 
Ferro-silicon va _ 80 12 mesh. 
Ferro-chrome .. 68 2.0 _ 65 per cent. Cr | 20 mesh. 
SMZ alloy — 60 6.0 _ _ 6.0 per cent. Zr | 8 mesh. 


* As received. Washed sample contained 3.20 per cent. carbon. 
t 


o Silicon in iron about 2.00 per cent. 


Cupola Charge Composition 

The physical properties of cast iron are influenced 
to a certain extent by the nature and properties of the 
raw materials used to make up cupola charges, form- 
ing the well-known “ heredity effect,” and in peacetime 
charge components were carefully selected to obtain 
desired properties in the iron. The present scarcity of 
materials of all kinds and the complete absence of 
some has made it necessary to use in the cupola what 
is available and make the best of it, regardless of the 
nature and supposed unsuitability of any material as 
melting stock for high-grade cast iron. Fortunately, 
with any type of charge, the desired silicon and man- 
ganese contents can be readily obtained by the use of 
briquetted ferro-alloys, and the base iron thus made 
submitted to ladle inoculation. The practice of 


iron and a soft iron used for light castings in general 
where the solidification rate is relatively high. The 
coke carried 6.3 per cent. ash. 

The components of each cupola charge are put into 
the cupola in the order shown in the table. Every- 
thing is weighed, and a written record is kept. There 
are occasional small changes made to compensate for 
variables such as a change in the coke, but they are 
infrequent and not large. A description of each raw 
material and the reasons for the proportions used may 
be of interest. 


Pig-iron and Steel 
Pig-iron—The pig-iron used is “ malleable” grade, 
which is the lower phosphorus of the two grades of 
pig-iron available to grey-iron foundries in Canada. 


Canadian Produc- 
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High-grade Cast Iron 


The pigs are machine cast, are about 22 in. long, and 
weigh about 40 lbs. Pig-iron is used in the charge 
chiefly as a control of the carbon content of the iron, 
other factors remaining the same. The cylinder iron 
cupola is about 12 in. larger in diameter than normal 
for the melting rate used, due to the presence in the 
steel supply of a considerable proportion of 50-Ib. 
crankshaft flashings about 44 in. long. It is not 
practicable at present to cut these, and as they are the 
only reasonably heavy flashing that is plain carbon 
steel, they are tolerated. Since this cupola is operated 
at somewhat less than its normal melting rate, large 
coke splits as noted in Table II are necessary to main- 


TaBLE I1.—Cupola Charge Composition and Metal 
Analysis. 


Cupola Cylinder Soft 
charge. iron. iron. 


Pig iron 2 700 
Briquetted borings .. 500 
Silicon briquettes .. 11 
Silico-manganese briquettes ‘ 
Limestone .. 80 
Wind box pressure .. 13 
Temperature at spout aa . 1,550 1,535 
Metal analysis— 
Silicon 1.75 2.50 . 
Manganese. . 0.80 0.80 
Phosphorus 0.10 0.15 
Chromium* ..| 0.05—0. 
Test bar— 
Chill depth, in. .. 0.3 
Brinell hardness .. 229 


* Residual amounts from steel scrap. 


tain high spout temperatures. The conditions in the 
cupola are therefore conducive to high carbon p.ck-up, 
and to maintain the desired high carbon level little 
pig-iron need be used. In fact, the amount of pig-iron 
in cylinder iron charges was cut to 5 per cent. for 
some time over a period of unusually low percentage 
of rejected castings. The use of coke of higher re- 
activity, as mentioned in the section below concerning 
coke, will help the use of low percentages of pig-iron 
in cupolas melting at a normal rate, by increasing 
carbon pick-up. This is apparently due to more rapid 
solubility of softer, more reactive coke in molten iron. 
The pig-iron in the soft iron cupola forms 30 to 35 per 
cent. of the charge, because a high carbon iron is 


desired, and this cupola operates at or near a normal 
melting rate of about 10 lbs. per sq. in. per hr. 

Steel——Flashings from a nearby forge show are used 
as the source of steel since no other steel is available 
in the quantities necessary. The wide variation in the 
size and weight of individual flashings, which range 
from 3 to 44 in. in length and a few ozs. to 150 Ibs. 
in weight, and which are indiscriminately mixed when 
received at the foundry, makes them . bulky and 
awkward to handle on the charging floor, and gives 
a poor charge structure in the cupola. There is con- 
siderable uncertainty in composition due to the 
inclusion of varying amounts of low alloy steel flash- 
ings, of which chromium steel, because of its tendency 
to increase chill, is the least desirable. 

The percentage of steel in the charge influences the 
graphite structure of the resulting cast iron, the iron 
temperature, and the carbon pick-up in the cupola, in 
that order of practical importance. Increasing the 
steel content will produce hotter, lower carbon iron 
of fine graphite structure. When more steel is used, 
the size of the coke split may have to be increased if 
iron temperature is to be maintained, as every 100 lbs. 
of steel will absorb the carbon from about 3.3 Ibs. of 
coke for carburisation alone. It is expected soon to 
replace some of the flashings with briquetted steel 
turnings, which will improve the uniformity of the 
charge structure. 


Remelt and Borings 

Remelt.—The amount of remelt used is determined 
entirely by the quantity of sprues, risers, and foundry 
scrap available, and is quite constant as long as the 
same line of work is being made. Of course, cylinder 
iron and soft iron remelt are kept separate in foundry 
operations. 

Briquetted Borings~—When machinery scrap became 
scarce and of poor quality, the use of briquetted cast- 
iron borings was tried, cautiously at first but then in 
increasing amounts. Such success was had that they 
now replace all other outside scrap metal except steel, 
and are very satisfactory because of uniformity of 
composition, ease of handling, and low cost. The 
briquettes are short cylinders, 6 in. in dia. and about 
4 in. long, compressed to a bulk density of at least 
80 per cent. of cast iron so that they will withstand 
repeated handling. 

The percentage used in a charge is controlled largely 
by the proportion and amount of steel and pig-iron 
in the charge, the amount of remelt being set as 
mentioned above. The briquetted borings do little to 
upset the carbon balance in the cupola, neither con 
tributing nor absorbing much carbon, and they melt 
smoothly like solid chunks of iron. The loss of 
silicon in melting is higher than in pig-iron, being 
15 to 20 per cent. When very large percentages of 
briquetted borings are used in the charge and relatively 
high-carbon iron is desired, provision must be made 
for increasing carbon pick-up by melting slowly with 
large coke splits, by using as much low-silicon pig-iron 
as possible, and by using a highly reactive coke. 

Silicon and Manganese.—These two elements must 
be added to cupola charges to make up for melting 
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losses and the lack of silicon in the steel. This i 
done conveniently by adding .a suitable number o 
silicon and silico-manganese briquettes. The re- 
coveries are good, and the cost per unit of alloy is low. 


Coke 
Solvay process by-product coke is used as fuel in 
the cupolas because of its medium reactivity com- 


dB bined with high strength, which prevents much 
*S B breakage. Beehive coke is available, though not used 
0- & because of its generally lower reactivity, with resultant 
ie production of excessively low-carbon iron, and because 
h- B of its weaker structure, although the former is the 
more important reason. 

The amount and character of the coke used as fuel 
he # are of fundamental importance in creating a stable 
on § balance between the carbon content and the tempera- 
In § ture of the iron at the cupola spout. This is 
he § especially true when using low pig-iron, high-steel 
on § charges. The heating value per pound, the reactivity, 
od, B and the size at the cupola seem to be the most im- 
if § portant features of a coke, other factors such as the 
bs. B percentage of fixed carbon, the ash content, the strength 
of § and so forth, being interrelated with and contributory 
to B to these properties. For a given heating value per 
eel § pound and size in the cupola, a “ soft ” highly reactive 
the B coke will produce a higher carbon iron than will a 

harder, low reactivity coke at the same metal tem- 
perature; conversely if a change is made in practice 
from the use of a low to a high reactivity coke, and 
ied § iron of the same carbon content and temperature is 
dry § desired, the amount of steel in the cupola charge will 
the § probably have to be increased or the amount of pig- 
der § iron decreased or both, in order to prevent a rise in 
dry § carbon. The direction and extent of change necessary 
can be determined only by experiment at the present 
ime @ time, and of course other factors such as melting rate 
ast- @ and the physical nature of the charge are involved, but 
1 0 with experience variations in coke quality can be quite 
they § accurately compensated. A useful empirical guide 
tecl, B when investigating coke from a new source is that 
_of B in general for cokes made by the same process, low 
The § reactivity accompanies high ash content and high 
bout @ alumina and iron oxide in the ash. 
least A note concerning the term “ reactivity ” of coke as 
tand § used here may be in order. Considerable research 
has been done both in Great Britain and the United 
gely M States on the problem of combustion rates and the 
“Iron activity of coke to carbon dioxide. The reactivity to 
t aS @ carbon dioxide has been correlated with the shatter 
le 0% index and the graphite-amorphous carbon ratio of 
col @ given samples of coke, high reactivity accompanying 
melt § relatively low shatter index and a higher proportion 
s off of amorphous carbon in the coke. 
being B® =The size of the coke splits used here may seem 
2s of M excessive, but every pound is necessary. Higher ratios 
ively Bof iron to coke are possible when the cupola is 
made § operated only one, two, or three hours, but when the 
with § cupola must be run continuously for 19 hrs., with 
z-iron § carbon under close control and iron temperature 1,535 
deg. C. or more at all times, heavier coke splits are 
must § absolutely necessary. It is the general practice in 
elting § large motor vehicle foundries in the Detroit area, which 


FOUNDRY TRADE JOURNAL 


269 


must have an uninterrupted supply of iron, to close 
chemical specifications and at high temperature, to 
use iron to coke ratios of ‘from five to seven. 

Fluxes,—Limestone and soda ash are used as fluxes 
in varying proportions and amounts depending on the 
coke used, the condition of the remelt and steel, and 
so forth, in order to obtain some control over the 
characteristics of the slag, which, in the author’s ex- 
perience, is necessary to the achievement of maximum 
benefits from ladle inoculation. Until more research 
has been done in this field comment must be general, 
but apparently the “free” or uncombined FeO con- 
tent of the slag, which depends on the total FeO and 
the general analysis of the slag, is important. 


Cupola Operation 

Two cupolas are used each day, one running con- 
tinuously for 10 hours and the other for 19 hours. 
It is essential to the successful operation of a produc- 
tion foundry that the properties of the iron be uniform 
throughout the day, and to this end all of the control- 
lable factors involved in cupola operation are kept 
as uniform as possible. Iron is tapped intermittently 
as ladles come from the pouring lines, and the inter- 
vals, about 14 min. for one cupola and about 4 min. 
for the other, are kept constant. Slag is drawn off 
at the back of each cupola through a silicon carbide 
slag-hole block, and care is taken that a blanket of 
slag is on the iron in the well at all times. Air for 
the cupolas is supplied by centrifugal blowers with 
automatic air weight control. 

Two features of the operation of the cupolas, created 
by circumstance, are unusual. One is the short stack, 
12 ft. 6 in. from tuyeres to charging door sill, which 
lessens efficiency and makes uniformity more difficult 
to attain; and the other is the use of a large cupola 
well to act as a holding ladle to smooth out fluctua- 
tion in metal composition. A 48-in. cupola has its 
diameter increased to 60 in. in the well area, so that 
the well is capable of holding about 24 tons of iron. 
Little trouble is encountered from carbon pick-up in 
the cupola wells except occasionally on the first tap 
in the morning, as apparently practically all of the 
carbon in the iron is absorbed above the level of the 
tuyeres. 


Control 

No matter how carefully the raw materials and 
melting practice are’ controlled, variations do occur 
and the properties of the iron are changed accordingly. 
Due principally to the character of the steel used in, 
the cupola charges here, there is considerable varia- 
tion occasionally in the composition and chill depth 
of the iron, and control must be continuous, especially 
for the cylinder iron. The principle followed to main- 
tain close control is to bring the iron down the cupola 
spout with the composition essentially correct and with 
the chill too deep, and then to add an inoculant at the 
spout simultaneously to adjust the chill depth and 
“modify” the iron. Chill tests are taken frequently 
and form an excellent shop control. The test-bar used 
is made in a two-part baked oil-sand mould, shown 
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High-grade Cast Iron 


in Fig. 1. The chiller is of cast iron, and its size and 
mass must be constant to give a reproducible chill 
depth. The dimensions of the test-bar and chiller, 
especially the thickness, are a compromise to arrive 
at a useful standard test for this foundry. This bar 
is of little use for iron for heavy castings with 2 in. 
or more wall thickness, such as are made on the job- 
bing floor. 

Chill tests are taken of the soft iron and cylinder 
iron every 15 min. from a ladle pouring on a line. 
When cool, the bars are broken. transversely and the 
chill depth and structure of the iron noted. One-half 
is surface-ground and Brinelled, and occasional samples 
are drilled for chemical analysis. Each Brinelled bar 
is marked with the time and date and kept for refer- 
ence. Cylinder blocks and cylinder heads have the 
hour and date of pouring cast on them, and the corre- 
lation of charging floor records, chill tests, and labora- 
tory records with the performance of the castings pro- 
vides valuable information. In addition to the 15- 
min. tests, a chill. test is taken from every ladle of 
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cylitider iron before it leaves the cupola. The bar is 
quenched in water, broken, the chill depth noted, and 
an adjustment made in the amount of inoculant to be 
added to the next ladle if the depth is not standard. 
The chill is formed in a very short interval during 
solidification of the iron, and quenching hot does not 
disturb it appreciably. Of course, these bars are not 
used for Brinell or other tests. The temperature of 
the iron is taken with an optical pyrometer when the 
15-min. test-bars are poured, and forms an essential 
part of the laboratory records, 


Inoculation Practice 

So effective is ladle inoculation as a modifier of the 
properties of grey cast iron that every pound of iron 
poured in this foundry is so treated. The solidifica- 
tion characteristics, the graphite distribution, and the 
amount and type of pearlite can all be changed by 
the use of an appropriate inoculant in the ladle. How- 
ever, it must be emphasised that the practice is not a 
panacea for all iron trouble in a foundry, and the 
proper inoculant in the correct amount must be added 
to a suitable base iron to obtain specific results. Th 
optimum amount of inoculant to be added in the ladie 
depends on the history and composition of the base 
iron and in general varies from 0.05 to 0.50 per cent. 

In the irons under discussion, the base analysis is so 
balanced that the quantity of inoculant required to 
alter the chill depth and characteristics of the alloy 
approximates 0.10 per cent. As used in the present 
case, ladle inoculation is distinct from alloying in the 
ladle in that the amounts used are very small (0.008 
per cent. of SMZ alloy can make a 10 per cent. reduc- 
tion in the chill depth of a cylinder iron), and fre- 
quently only a trace of the inoculant can be found 
in the treated metal. Inoculation always occurs when 
ladle alloying is practised, however. For example, an 
inoculating addition of 0.01 per cent. of 80 per cent. 
ferro-silicon to an iron in the proper condition will 
decrease the chill depth slightly and the solidified iron 
will have slightly higher Brinell hardness and finer 
graphite structure than untreated iron. On the other 
hand, if 0.30 per cent. of 80 per cent. ferro-silicon is 


TaBLeE III.—Effect of Inoculants. 


Chill 


Graphite 
Depth. 


structure. 


Inoculant. 


Pearlite 
structure. 


Brinell 


hardness. Notes. 


Decreases 


Graphite Coarsens 


Ferro-silicon .. Decreases Refines 


slightly 
SMZ alloy 


Decreases 
considerably 


Refines 
markedly 


Ferro-chrome Refines 


with SMZ 
alloy 


Decreases, 
no change, 
or increases 


No change 


No change 
or refines 
slightly 
Refines 


Refines 
and increases 
quantity 


Decreases Used in light section work where solidifi- 
cation rate is high, or where relatively 
coarse graphite is desired. 

Decreases Used to supplement graphite. 


or no change 


No change 
or increases 
slightly 
No change 
or increases 


Used as all-purpose inoculant to provide 
a close-grained, high-strength iron 
with low section sensitivity. 

Used to provide close grain and uniform 
hardness in heavy castings. Propor- 
tions depend on particular application. 
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added to the ladle in order to increase the silicon con- 
tent of the metal by 0.22 per cent., it is an alloying 
addition, though inoculation is unavoidably carried 
out at the same time. 

All of the useful inoculants are more or less power- 
ful deoxidisers, and usually will reduce chill depth as 
well as change the pattern in which graphite is found 
in the iron. It is, therefore, practicable to use a suit- 
able alloy as chill control as well as inoculant. Occa- 
sionally the amount used to control chill depth is more 
than necessary to produce inoculation effects, but this 
has not been found to do any harm. The amounts 
necessary as an inoculant are very small, 0.01 to 0.05 
per cent. and occasionally 0.10 per cent. For the 
cylinder iron made in this plant, if more than about 
0.10 per cent. of inoculant is necessary to keep the 
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Ladle additions other than graphite are made to 
the iron by slowly pouring them from a small can 
with a 5-ft. handle on to the surface of the stream of 
iron as it flows over the lip of the cupola spout into 
the ladle. The bottom of the ladle must be covered 
with iron before the addition is started, and the addi- 
tion is completed when the ladle is two-thirds or three- 
quarters full. Recoveries of ferro-alloys, such as 
ferro-chrome or ferro-molybdenum, added in the above. 
manner, are uniformly about 90 per cent. The most 
important single factor in the success of all ladle 
additions is hot base metal. Graphite is added to the 
bottom of the ladle a few seconds before iron is 
tapped into it, as differentiated from all other ladle 
additions. 

When two inoculants are used in the same ladle, it 


Casting. Desired properties. Base iron. | Inoculant, kind and amount. 
Valve guide 0.10 Complete absence of chill at | Soft iron | 0.04 per cent. graphite, then 160 gy in. 
bushing sharp corners ferro-silicon at cupola spout. 
Excellent machinability Then 0.02 per cent. SMZ 
Good wearing properties — on reladling to hand 
e. 
Brake drum .. 34 Good strength. Good machin- | Soft iron] 0.04 per cent. graphite at 187 -| Zin. 
ability. Resistance to heat- cupola spout 
checking. 
Relatively coarse graphite 
structure 
Cylinder block 270 Freedom from porosity in | Cylinder | 0.02 to 0.08 per cent. SMZ 229 gs in. 
; heavy drilled bosses. Good iron alloy at cupola spout 
machinability. 
Uniformity in varying section. 
No free ferrite in microstruc- 
ture 

Machinery 200 Close-grained structure in Cylinder | 0.1 to 0.2 per cent. ferro- 255 =| } in. to 
parts, small to heavy section iron chrome, then 0.05 to 0.15 to 1 in. 
rolls, ete. 1,000 Uniformity in varying section. per cent. SMZ alloy at 300 

High strength cupola spout 


chill depth at the proper level, it is at once recognised 
that a change in base composition has taken place, due 
to a variable in practice or an error in charging, and 
the matter is corrected. 

A very large number of alloys and alloy combina- 
tions have been tried out in the last two years, and 
each has been found to have characteristic individual 
merits. By a process of selection, with attention paid 
to all factors involved, including price, the use of four 
inoculants has been made standard practice in this 
foundry. These are artificial graphite, 80 per cent. 
ferro-silicon, high-carbon ferro-chromium and SMZ 
alloy. The composition of this last alloy is shown in 
Table I, and it has been specifically designed for use 
as a ladle inoculant. The approximate effect of these 
alloys on suitable grey cast iron when used as inocu- 
lants is summarised in Table III. 


is the practice in this foundry to add them separately 
and in a certain order. For example, when ferro- 
chrome and SMZ alloy are both used, best results are 
obtained when the SMZ alloy is added after the ferro- 
chrome. In general, the more powerful reducing 
agent should be added last. Additions of two alloys 
such as the above can be made as a mixture, and this 
practice is followed elsewhere with success. When 
used alone as chill reducers, experience shows that 
graphite, ferro-silicon, and SMZ alloys are increas- 
ingly effective in that order, as would be expected 
from theoretical considerations. 

There are five factors necessary for the most effective 
use of inoculants. These are in order of importance:— 
(1) Hot base metal, 1,480 deg. C. or over; (2) suitable 
base metal; (3) type of inoculant selected by experi- 

(Concluded on page 274.) 
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BASIC-LINED LADLES FOR DESUL- 
PHURISING CAST IRON BY SODIUM 
CARBONATE 


It has been shown that the use of basic-lined ladles 
for carrying out the sodium-carbonate process for de- 
sulphurising cast iron results in an appreciably 
greater degree of. desulphurisation than is obtained 
under otherwise similar conditions in siliceous refrac- 
tory linings. The improvement is most marked in the 
treatment of cast iron having initially a sulphur: con- 
tent less than 0.04 per cent. Such iron is sometimes 
difficult to desulphurise to an appreciable extent in 
siliceous-lined ladles, but in basic linings it has, in 
some cases been possible to reduce the sulphur con- 
tent to a figure below 0.01 per cent. These facts are 
disclosed by Mr. N. L. Evans, B.Sc., in a Paper en- 
titled “The Use of Basic-lined Ladles in the Desul- 
phurisation of Cast Iron by Sodium Carbonate,” pre- 
pared for the Iron and Steel Institute. 

Suitable basic lining materials, says the author, are 
magnesite, dolomite and stabilised dolomite. The first 
of these being in short supply, attention was directed 
mainly to the other two. The best results were 
obtained in linings of tar-bonded dolomite.. Stabilised 
dolomite, containing about 15 per cent. of silica, is 
not quite so good, but it gives results superior to 
those obtainable in firebrick, loam or other acid 
linings, and it has the advantage over unstabilised 
dolomite that it can be kept in stock without deteriora- 
tion by users who have no proper facilities for mixing 
tar and dolomite and require only small quantities of 
lining material at a time. 

The technique of preparing monolithic basic linings 
appears to be fairly straightforward. There is scope 
for further investigation on the subject of basic-brick 
linings. The question of spalling appears to be less 
serious in the presence of sodium carbonate slag than 
the results of the standard spalling test would sug- 
gest. Methods of patching linings after a period of 
use are not so successful as could be desired, and it 
is felt that this matter would repay further investi- 
gation. 


LOW-FREQUENCY FURNACES 


H. CaPITAINE, in 


the German journal “ Alumi- 
nium,” describes 


a new design of low-frequency 
induction furnace for the melting of light 
metals. It is designed to melt 2-ton charges of alu- 
minium, with a power consumption of 360 to 400 kw. 
The furnace has a double hearth and tilts about the 
spout; it has proved efficient for melting down pure 
aluminium scrap and turnings. G. SeMMeL and K. 
STENDER in the same issue describe the melting of a 
frozen charge in a l|.-f. furnace using an electric arc 
and copper electrodes, 20 mm. dia. Current was 
supplied through a transformer with 12.5 and 25 volts 
secondary taps. The short-circuit current was 3,000 
to 4,000 amps., which dropped after arcing to between 
300 and 600 amps. 
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PUBLICATIONS RECEIVED 


History of the Cast Iron Pressure Pipe Industry in the 
United States of America. By H. J. Noble. 
Second edition. Published by the Newcomen 
Society, American Branch, through the Birming- 
ham (Alabama) Publishing Company. 

The demand for the first edition of this most in- 
teresting brochure, which was reviewed very favour- 
ably in THE FOUNDRY TRADE JouRNAL, has been suffi- 
cient to warrant a second reprinting. It appears to be 
distributed gratis to interested parties by the author. 
who is works manager at the American Cast Iron Pipe 
Company at Birmingham, Alabama. 


Practical Planning, obtainable from the Institution of 
Civil Engineers, Great George Street, London, 
S.W.1. Price 2s. 6d., post free. 

This beautifully illustrated brochure is a joint effort 
of the Institution of Civil Engineers and the Institu- 
tion of Municipal and County Engineers. Its publica- 
tion follows the highly successful exhibition held in 
London last month, which was visited by over 25,000 
people. Its object apparently is to stress that in any 
planning for the future, the close co-operation of the 


engineer, who has already done so much, must be 
enlisted. 


A Study of Commodity Markets and Prices and 
Factors which Influence Them. William Jacks & 
Company, Limited, Winchester House, Old Broad 
Street, E.C.2. 

Because of the interest centring around the pub- 
licity recently given to the Metal Exchange, William 
Jacks & Company, Limited, have had reprinted an 
address given by Mr. J. Gray Buchanan, the Chair- 
man, as long ago as 1935. Age, rather than detracting 
from the value of Mr. Buchanan’s observations, has 
enhanced their worth. Seldom has a more logical 
argument been presented for the usefulness of the 
merchant to industry as a whole than the matter set 
out in the reprint. 


The Industrial Use of Liquid Fuel. Issued by the- 
Committee on the Efficient Use of Fuel of the 
Ministry of Fuel and Power, Dean Stanley Street, 
London, S.W.1. 


Every foundry executive who is operating oil-fired 
furnaces should provide himself with a copy of this 
Bulletin (No. 24), which will be sent free of charge 
on application. It contains a wealth of information , 
as to how to operate economically and successfully 
when using the wartime fuels. We regret that no 
information is given as to the relative sulphur con- 
tents, as this is of paramount importance in many 
sections of our industry. Moreover, a note on the 
choice of refractories best suited to withstand the 
effect of these wartime fuels would have been appre- 
ciated. 


MUCH PAPER IS STILL NEEDED 
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CORE BLOWING IN A SEMI- 
PRODUCTION FOUNDRY 


Mr. Z. MaDacey, in a Paper presented to the 
American Foundrymen’s Association, stresses that 
one of the many factors involved in successful core 
production by blowing is accurate sand control. There 
are several well-known reasons why moisture plays 
an important part in the blowing of cores. Sands 
having a moisture reading of less than 1.8 per cent. 
are considered dry and detrimental to both cores and 
equipment. The core made of sand which is con- 
sidered dry will not hold the shape and size required. 
Such sand will adhere to the corebox due to the fact 
that water, at this stage of the operation, acts as a 
binder, cementing together the individual sand grains 
and the finer the sand, the more pronounced this con- 
dition becomes. 

The air intended to move a volume of sand when 
the blow valve is released does not move’ dry sand in 
the required volume: It blows through the sand, 
carrying into the box cavity only a portion of the 
intended amount of sand, setting up a drastic cutting 
action. Under such conditions the oil in this first 
spray of sand entering the box oxidises very rapidly 
from the rushing stream of air and naturally follows 
the displacement of air caused by the air vents and 
the joints of the box. Having done this damage to 
the box by the cutting action, the oxidised sand wedges 
in the vents between loose pieces and, in some cases, 
between the joints of the driers. Then any additional 


air entering the box cannot pass through. The air, © 


becoming compressed, fills.the cavity in the box, 
making it impossible for any additional sand to enter. 
Also, the sand which has wedged in between loose 
eo and driers causes them tto stick when the box 
is drawn. 


If an attempt is made to use sand which is con- 
sidered dry, yet not quite dry enough to prevent blow- 
ing, considerable wear can be noticed on the core 
surface of the box after some 200 to 300 cores are 
blown. Directly underneath the blowholes, boxes 
have been known to wear as much as z3z.in. in about 
3hrs. Hardened-steel inserts will prevent wear directly 
underneath the blowholes, but will not prevent wear 
on parts in the path of the moving sand. 


Moisture and Soft Rammed Cores 

Oftentimes soft rammed cores are attributed to the 
lack of vents or blowholes, and, in some cases, to 
both causes, when in reality the condition or moisture 
content of the sand is at fault. Moisture readings 
above 1.8 per cent. for core mixtures for the smaller 
type machines and above 3 per cent. in the large ones, 
are considered wet. Sand with higher moisture read- 
ing can be used with considerable difficulty. The ex- 
cess water is blown from the individual sand grains 
when the blow valve is released and forms a pool 
underneath the blowhole, causing the sand to stick 
to the box. Cores blown with sand of a high mois- 
ture reading will also sag and lose their intended 
shape, the same ‘as soft rammed cores made by hand 
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or jolt machines. Excess water also breaks down the 
cereal binder which is used for green bond. It has 
been personal experience that moisture limits for sands 
for small blowers must be held between 1.8 and 2.2 
per cent., and on large blowers from 2.5 to 3.5 per 
cent. The shallower the core, the more closely the 
moisture must be held to 1.8 per cent. 


Moisture and Baking 

It is logical to assume that two cores containing 
different amounts of moisture are not going to bake 
alike. If one core is baked to perfection, the other 
is either overheated or it retains some of the moisture 
contained after mixing. It is realised that when 
molten metal comes in contact with moisture in a 
core surface, it causes the metal to boil. The water 
vapour formed is so much greater in volume than the 
original water that undesirable results occur. Soft 
cores caused by overheating in baking cannot with- 
stand the rush of molten metal and sections are easily 
washed away. 

Iron Oxide—Data on a core-sand mixtuie used in 
core blowers for* manifolds, cylinder head jackets, 
valves and miscellaneous cores made with and with- 
out iron oxide (Fe,O,) indicate that 2 per cent. iron 
oxide is used to good advantage in blower sands where 
the castings made with it show an excessive number 
of vanes or “rat tails,” as they are commonly re- 
ferred to in foundry practice. 


Large Grey-iron Casting —Approximately 150 tons 
of hot grey iron were poured into a single mould 
recently by the Buffalo Foundry & Machine Company 
to make what is believed to be the heaviest grey-iron 
casting ever produced in this section. Destined for 
use as an anvil block for a huge steam drop-hammer, 
the casting will weigh 130 tons when it is trimmed 
and completed. The operation took just 7 min. and 
33 secs. By split-second timing, the pouring was made 
a continuous operation through the use of eight 30- 
ton ladles and three cranes to handle them. Half an 
hour after the principal pouring, six additional tons 
were poured into a riser to compensate for initial 
shrinkage and 24 hrs. later two more tons were added. 
Nearly three weeks were required for the casting to 
cool sufficiently for removal from the mould. When 
completed it will be 11 ft. 2 in. wide, 16 ft. 6 in. long, 
and 44 in. deep. 


BRONZE CASTINGS FOR MERLIN ENGINE 
(Concluded from page 266.) 


analyses are taken several times daily and 
frequent samples of all castings are slit and 
polished on their cross-section to allow close inspection 
of finished material. Immediately prior to final in- 
spection, all castings are shot-blasted to make inspec- 
tion easier. as the foundry and inspection departments 
work in closest collaboration, for it is surely false 
economy to allow any but the best castings to machine 
shops. 
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ALUMINIUM INDUSTRY IN INDIA 


The aluminium industry in India from its somewhat 
small beginning in 1912, when a negligible quantity of 
aluminium sheet was imported for being shaped into 
vases and utensils by hand, has grown, despite cer- 
tain unavoidable checks, to satisfactory proportions. 
To-day India, which is richly endowed with large de- 
posits of bauxite, and resources of hydro-electric 
power, is not only manufacturing a wide range of 
aluminium articles, but is also producing and fabricat- 
ing aluminium. The birth and development of this 
comparatively young industry in India is reviewed in 
an article, which appeared in a recent issue of the 
Journal of Scientific and Industrial Research,” by Mr. 
Kenneth Hall, of the Aluminium Production Company 
of India, Limited, Calcutta. 

He points out that although India has the natural 
resources, due to wartime difficulties in obtaining and 
shipping equipment and materials, the production of 
aluminium, which was already projected before the 
outbreak of war, was considerably delayed. However, 
aluminium was produced, for the first time in India, 
in March last at the works in Travancore State. These 
works are now in continuous commercial production, 
and their output of virgin aluminium is sufficient to 
cover war-time requirements in the country. The suc- 
cessful production of aluminium marks the first new 
large-scale metallurgical development to materialise in 
India since the outbreak of war, and also the com- 
pletion of works which will rank among the major 
industrial enterprises of recent years. In the foundry 
field aluminium alloy castings are already being pro- 
duced on a fairly large scale and with increasing in- 
dustrialisation a growing demand for the higher 
strength casting alloys may be anticipated. Increas- 
ing industrialisation in India, especially the develop- 
ment of the transport, automobile and _ aircraft 
industries and shipbuilding, should create a heavy 
peacetime demand for aluminium, while geographical 
position promises a wide export trade. 


HIGH-GRADE CAST IRON FROM LOW 
PIG-IRON CUPOLA CHARGES 


(Concluded from page 271.) 


ment to give the desired properties in the casting 
to be made; (4) addition made in the proper manner, 
and (5) iron must be used within 15 min. of the time 
of inoculation. 


Application 
Data on a few representative castings and the pro- 
cedure followed to make an acceptable product are 
given in Table IV. When considering the “ desired 
properties” column it is, of course, understood that 
the castings must be free of any shrink or trace of 
chill in order to pass the foundry’s own inspection. 
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NEW PATENTS 


The following list of Patent Specifications accepicd has 
been taken from the “ Official Journal (Patents).” Printed 
copies of the full Specifications are obtainable from the 
Patent Office, 25, Southampton Buildings, London, W.C.2, price 
ls. each. 

556,663 MAGNESIUM ELEKTRON, LIMITED, Lowe, F. 
Roper-, and Sanpison, R. High temperature 
reactions and furnaces therefor. 

556,686 Danrecs, Limitep, T. H. & J., and Danrts, 
. L. Die-casting machines. 

556,770 STEVENS, A. H. (Vanadium Corporation of 
America). Production of steels. 

556,797 FARRER, J. O. (Aktiebolaget Industrimetoder), 
Process for electropolishing metal, especially 
articles of stainless steel. 

556,836 RuHopEes, C. J. Machines for cutting or 
shearing sheets or plates of metal. 

556,888 REYNOLDS TUBE COMPANY, LIMITED, and 
Woop, T. W. Magnetic apparatus for testing 
iron’ or steel articles. 

556,975 KaPELLA, LIMITED, and REASON, R. E. 
Apparatus for measuring or indicating the rough- 
ness or undulations of a surface. 

556,980 BERK & Company, LimitTep, F. W., Six, 
C. G., and Jones, W. D. Process for the manv- 
facture of metal powders. 

557,029 CARNEGIE-ILLINOIS STEEL CORPORATION. 
Apparatus for and method of treating electrolytic 
coatings. 

557,030 Ruopes, C. J. 
ing sheet metal. 
557,045 PROTECTIVE METAL FINISHES, LIMITED, and 
BercsTein, G. K. Treatment of ferrous metals 

to improve resistance to rusting. 

557,070 SPECIALLOID, LimITED, and A. A. 
Light metal or light metal alloy pistons and par- 
ticularly aluminium or aluminium base alloy 
pistons. 

557,071 STaNiFoRTH, A. V. Shaped heat-resisting 
lining panels for steel chimneys, ducts, flues, and 


Presses for cutting and draw- 


e like. 

557,125 DAVENPORT, S., and PRESSED STEEL COosM- 
PANY, LimITED. Shaping of cupped metal articles. 

557,137 MAGNESIUM METAL CORPORATION LIMITED, 
and Spooner, E. C. R. Manufacture of 


magnesium. 
557,138 Bay, T..J. Device for preventing corrosion 
and erosion in condenser tubes. 


MACHINE TOOL INDUSTRY in Australia, practically 
non-existent before the war, had turned out £10 mil 
lion worth of machine tools up to the middle of 1942, 
and output has been rising since. 


THE FIRST LOCOMOTIVE woRKS which was founded 
in Poland—in 1919—was transferred to German control 
in 1941 by the formation of the “Erste Lokomotiv 
fabrik in Polen A.G.” It has now been completely 
absorbed by one of the principal German locomotive 
builders, Henschel und Sohn, G.m.b.H., Kassel. 
capital of the company is 5 million Rmk. and 8 
dividend of 6 per cent. was paid for the year 1941. 
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THE STANTON IRONWORKS COMPANY 
LIMITED = NOTTINGHAM 
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NEWS IN BRIEF 


THE ENGINEERING. EMPLOYERS’ FEDERATION has re- 
ceived from the Amalgamated Engineering Union a 
proposal for the grading of work throughout the 
industry. 

GERMAN ARMAMENT WORKERS in Baden have, 
according to a recent statistical analysis, been work- 
ing in certain cases from 74 to 82 hrs. per week over 
periods from 44 to 52 weeks. These figures are 
admitted to be much above the average. 


Boys EMPLOYED at the Stocksbridge works of Samuel 
Fox & Company, Limited, a branch of the United 
Steel Companies, Limited, will in future spend one 
working day each week in attending classes at the day 
one school that has just been opened at the 
works, 


THE ENGINEERING JOINT TRADE MOVEMENT, which in- 
cludes all the engineering unions and the A.E.U., de- 
cided at a meeting in London last week to make 
immediate application to the Engineering Employers’ 
Federation for an all-round increase of 10s. a week on 
the base rate. 


A REPORT on the need of accommodation for re- 
search in the department of engineering has been 
received by the Council of the Cambridge University 
Senate, which recommends that a site be allotted for 
a new building and that the financial board 
authorised to accept a tender. 


Ir IS ANNOUNCED that the ordinary shareholders of 


Richardsons, Westgarth & Company, Limited, have. 


subscribed 85 per cent. of the 707,744 ordinary shares 
of 5s. each recently offered to them at 5s. 44d. per 
share in order to provide the funds for the repayment 
of the outstanding debenture stock. 


AT A MEETING of the Cumberland Iron Ore Miners’ 
Council, it was resolved that the following demands of 
the men should be brought before the Conciliation 
Board:—Payment for all Bank Holidays; an advance 
of 2s. 6d. per day for all wage earners; a reduction in 
the period of labouring apprenticeship from six years 
already recognised by the Board to three years. 


THE MINISTRY OF PRODUCTION announces that 
arrangements are now being made for certain engin- 
eering works falling under military control to be 
undertaken at the earliest possible moment at one of 
the works in the west of Scotland from which the 
Minister of Supply announced recently that, following 
a recommendation of the Select Committee on 
National Expenditure, weapon production was being 
withdrawn. 


A JOINT MEETING of the Sheffield Society of En- 
gineers and Metallurgists, the Sheffield Metallurgical 
Association, and the Iron and Steel Institute will be 
held at the Royal Victoria Station Hotel, Sheffield, on 
Saturday next, December 4, at 2.30 p.m. The chair 
will be taken by Prof. J. H. Andrew. The “ Fourth 
Report of the Oxygen Sub-Committee” will be pre- 
sented for discussion by Dr. T. Swinden, chairman of 
the Sub-Committee. 
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THe NorTtH West REGIONAL COMMISSIONER, Mr. 
Hartley Shawcross, has announced that day 
and night fire guard duties in the region are to be sub- 
stantially relaxed. From January 1, when the 
Government's fire guard plan will come into operation 
in the region, there will be a big reduction in the 
number of fire guards on night duty at business 
premises, he said. The reduction will vary according 
4 the nature of the premises and the vulnerability of 
the area. 


IN AN ADDRESS on “ Geology in War,” to the Royal 
Philosophical Society of Glasgow, Dr. E. B. Bailey, 
director of the Geological Survey of Great 
Britain, said that the main war aims of the survey 
had been to give useful advice on home mineral re- 
sources, and underground water for new factories, 
camps and aerodromes. He mentioned felspar as a 
mineral which, through survey advice, had passed 
from zero production to _ self-sufficiency. Dr. 
Bailey, who was formerly Professor of Geology in 
Glasgow University, said that attention had been 
directed to valuable veins of low-phosphorus iron ore, 
and its development had been guided. In non-ferrous 
metals the most useful contribution of the survey had 
been in assisting to start the mining of bauxite. 


OBITUARY 


Mr. J. P. Horaan, late of C. A. Parsons & Com- 
pany, Limited, Victoria Street, London, S.W, died 
suddenly at Tamworth, Staffs, on November 18. 

Mr. A. F. JENNINGS, director, manager and secre- 
tary of the Fairless Engineering Supplies Company, 
Limited, Stockton-on-Tees, has died at the age of 71. 


Mr. HENRY CROWE, who died recently at Inverness 
in his 81st year, was chief engineer to the Skinningrove 
Iron Company, Limited, from 1908 to 1920, during 
which period he was responsible for the lay-out of the 
new steel plant. He subsequently entered into private 
practice, and was consulting engineer to Pease & 
Partners, Limited. He was a past-president of the 
Cleveland Institution of Engineers. 


Mr. WILLIAM Matuieson, founder of Wilsons & 
Mathiesons, Limited, ironfounders, of Armley, Leeds, 
died recently at the age of 91. He went to Leeds from 
Falkirk in 1888, when he started the Scotch Foundry 
at Armley. For many years Mr. Mathieson was chair- 
man of the National Light Castings Association and 
the National Light Castings Ironfounders’ Federation, 
and was one of the founders of both organisations. 


Mr. CEcIL RICHARDSON, a director and the secretary 
of Fredk. Braby & Company, Limited, died on Novem- 
ber 15, at the age of 63. Mr. Richardson joined the 
firm in August, 1898, and was appointed secretary in 
1917, in succession to the late Mr. Walter Braby, who 
then became chairman of the company. Eleven years 
later, on the death of his father, Mr. J. E. Richardson, 
he took over the additional duties of accountant, which 
he relinquished in October, 1937. Mr. Richardson 
had been a member of the board since October, 1928. 
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{S THE FIRST and one of the most important employed 

the slacture of Relractories. The Glenboig Mining Department 
is responsible for the selection and sorting of the clays taken from the 
various Seams. These operations are conducted under qualified technical 
supervision and the Glenboig Mining Department intains close 
daily contact with the laboratory staff. This highly organised technical 
control ensures standards of refractori and uniform qualities which 
are valued by engineers throughou! Britain and many countries overseas, 


GLENBOIG UNION FIRECLAY Co. Lro. 


@, W. REGENT ST., GLASGOW, C.2. Telephone: Douglas 6933-4-5, 
GENERAL REFRACTORIES, LTD. @ GENEFAX HOUSE, SHEFFIELD, 2. 
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PERSONAL 


Mr. G. R. ADAMSON, chairman of J. Adamson & 
Company, Limited, engineers and boilermakers, of 
Hyde, Cheshire, has been elected to Hyde Town 

MR. E. S. BEAVAN has been elected president of 
the Shipbuilding Employers’ Federation for the com- 
ing year. He is general manager of the Mountstuart 
Dry Docks Company, Limited, and its associated 
companies. 

BREVET-COLONEL HAROLD BANTOCK SANKEY, M.C., 
of Whiston Hall, Albrighton, Wolverhampton, has 
been nominated as a sheriff for the county of Stafford 
for the coming year. Col. Sankey is managing direc- 
tor of Joseph Sankey & Sons, Limited, Bilston, and 
in June, 1942, was appointed Regional Controller of 
Production for the Midlands. He is also on the 
boards of Guest Keen & Nettlefolds, Limited, John 
Lysaght, Limited, and Harris & Sheldon, Limited. 

Dr. A. M. Ross has been appointed to the Chair 
of Naval Architecture in Glasgow University in suc- 
cession to the late Prof. Percy A. Hillhouse. Dr. 
Robb has had considerable practical experience in the 
shipbuilding industry, and since 1925 has been in con- 
sulting practice in Liverpool. A native of Glasgow, he 
served the earlier part of his career with the 
Fairfield Shipbuilding .& Engineering Company, 
Limited, Scotts’ Shipbuilding & Engineering Company, 
Limited, and Harland & Wolff, Limited. In 1918, 
he was the recipient of the gold medal of the Institu- 
tion of Naval Architects. 


NEW TRADE MARKS 


The following applications to. a trade marks appear 


in the “Trade Marks Journal” 


SiproDs ”—Bronze welding 
MATTHEY & COMPANY, LIMITED, 
London, 

*“Baco”—Unwrought and partly wrought non- 
ferrous metals and their alloys. British ALUMINIUM 
CoMPANY, LIMITED, Oakley Belle Vue. 
Shrewsbury. 

“* CIRFLUX "—Magnetic apparatus for the detection 
of flaws in metal bodies and metal surfaces. Equir- 
MENT & ENGINEERING COMPANY, LIMITED, 2 & 3, 
Norfolk Street, Strand, London, W.C.2. 

SEBAURUM ’ *—Unwrought and partly 
common metals and their alloys. EarLe, BouRNE & 
ComPANY, LIMITED,. Birmingham Rolling and Tube 
Mills, Heath Street South, Birmingham, 18. 

K.N. (Device)}—Brake blocks and holders, brake 
and collector shoes, all for vehicle brakes; wagon parts 
being finished metal castings; metallic materials for 
railways; wire (non-electric), iron and steel in rods; 
hoop iron and steel; colliery arches, cable hooks, 
screws, screw hooks, screw eyes, screw studs, bolts, 
nuts, taper pins, staples, tie bars, spikes, cotters, gibs, 
rivets, washers, nails and tacks, all being goods of 
common metal. Guest, KEEN & NETTLEFOLDS, 
Limitep, London Works, Smethwick. 


rods. JOHNSON, 
78, Hatton Garden, 
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COMPANY RESULTS 


(Figures for previous year in brackets) 

W. & T. dividend of 5% 

Burco—Dividend of 15%, plus a bonus of 24%, 
making 174%. 

Marshall Sons & Company—Final dividend of 10%, 
making 133% (same). 

Whitehead Iron & Steel—Interim dividend on the 
ordinary stock of 10% (same). 

Thomas Blackburn & Sons—Dividend of 74% for 
the year ended June 30 (same). 

Allied Ironfounders—Interim of 5% 
(same), less tax at 9s. 10.5d. (9s. 8d.). 

Brown, Bayley’s Steel Works—Net profit for the 
year ended July 31 last, £104,277 (£114,972); final divi- 
dend on the ordinary shares of 8%, making 13%, free 
of tax (same). 

S.G.B. (Dudley}—Net profit for the year ended 
June 30, after taxation, £17,315 (£10,719); preference 
dividend, £4, ordinary dividend of £3 


forward, £5,3 

Walmsleys ‘(ery }—Net profit for year to Septem: 
ber 30, £60,800 (£58,648); preference dividends, 
£13,000; ordinary dividend of 144%, £43,500 (same); 
forward, £116,258 (£111,958). 

Electrolytic Zinc Company of Australasia—Net 
profit for the year to June 30, 1943, £292,765 
(£303,916). Final dividends on the preference and 
ordinary shares of 5%, making 9% (same); forward, 
£219,653 (£212,388). 

Fairbairn Lawson Combe Barbour—Net profit for 
the year to March 31 last, after depreciation, deben- 
ture interest, etc., £226,345 (£133,115); taxation and 
contingencies, £180,000; ordinary dividend of 25%; 
forward, £120,058 (£96,315). 

British Piston Ring Company—Profit for the twelve 
months ended July 31, after charging depreciation, 
setting aside a reserve for deferred repairs, mainten- 
ance and contingencies, and providing for taxation, 
£57,298; dividend of 25% on the ordinary stock; for- 
ward, £37,319. 


NEW COMPANIES 


Limited” is understood. Figures indicate capital. 
Names ate of directors unless otherwise stated. Information 
soapaiee by Jordan & Sons, 116, Chancery Lane, London 


Metalwood Products (Cardiff), Thurston Street, 
Canton, Cardiff—£3,000. Palmer. 

Bratt’s Engineering Company, 75, Upper Richmond 
Road, London, S.W.13—£1,000. J. Bratt. 

. Tangent Engineering Company, The Chantry, Hatch 
End, Middlesex—£1,000. F. J. A. Vivian and A. 
Goldsmith. 

John & Joseph Goodare, Rookery Works, Wednes- 
field, Staffs—Builders’ ironwork manufacturers. £3,000. 
A. J. Goodare. 

Lee-Midgley & Company, Canada House, Norfolk 
Street, London, W.C.2—Metal manufacturers, brokers 
and merchants, scrap metal dealers, etc. £1,000. 
Lee-Midgley and G. C. Wood. 
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THE EVOLUTION OF THE 
FOUNDRY PATTERN 


In human progress, the origina- 
tors have been few, the imitators 
have been legion ; yet out of the 
imitative characteristic has arisen 
the vast increase in articles of 
everyday life, which, in mod- 
ern times has culminated in our 
mass production methods. Our remote for- 
bears, having originated a stone implement, 
or, less remotely, a bronze implement, doubt- 
less taught the art of fabricating it, by using 
it as a model and having it copied by the 
craftsmen to be. It may well be supposed 
that improvements in methods were very 
very slow, and indeed it is indisputable that 
only in quite recent times has production of 
articles by such scientific procedure as repe- 
tition casting received notable impetus. The 
provision of enduring patterns in metals, or 
such materials as Cummingstone, a hard 
marble-like substance capable of 
producing thousands of castings 
from the one pattern, has greatly 
helped in this development where- 
of the ultimate result is a better 
article at a much reduced cost. 
Cummingstone is manufactured 
and sold by Wm. Cumming & Co., 
Ltd., at their various works at 


Glasgow, Falkirk, Chesterfield, 
Deepfields and Middlesbrough. 
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Raw Material Markets 


IRON AND STEEL 


The last remaining month of the current year will 
be fully occupied in the completion of expiring con- 
tracts, and already steel producers have entered into 
substantial commitments for 1944. The emphasis of 
demand changes from time to time, but the aggre- 
gate tonnages required are kept at a high level and 
the present indications are that works will be fully 
employed in the coming year in catering for the heavy 
and varied needs of the war industries. 

Purchase of any grade of pig-iron is only permis- 
sible under licence; but for approved purposes these 
licences are readily obtainable and supplies are abun- 
dant. Even the makers of low- and medium-phos- 
phorus iron, which a few weeks ago was distinctly 
scarce, are now seeking orders, and refined iron is 
also on offer. To some extent the easier conditions 
are due to the acceleration of the intake of foreign 
ores and the stimulating influence on the production 
of quality pig-iron. But the reduced activity at some 
of the foundries is also a contributory cause. The 
light-castings trade is distinctly dull and there are 
ample supplies of high-phosphorus iron available, but 
hematite is keenly sought and the meagre tonnages 
released by the Control leave a big unsatisfied de- 
mand. There are still large stocks of coke on the 
ground in Durham and all the fuel requirements of 
the blast furnaces are fully met, while the output of 
limestone also keeps pace with current needs. 

The scrap trade has been asked to increase de- 
liveries over the remainder of the year, but there is, 
at present, no real difficulty with respect to either 
steel or cast-iron scrap, although certainly the posi- 
tion has been tightening up a little recently. A better 
demand has developed for ferro-alloys, but foundries 
have no difficulty in getting the grades they want. 

The principal difficulty which is at present encoun- 
tered concerning. the maintenance of adequate de- 
liveries of steel semis to the re-rolling plants is the 
occasional shortage of wagons, and a special appeal 
has been issued to achieve a quicker turn-round of 
empty trucks. This, of course, is no new phase of 
rail transport problems, but, in the existing circum- 
stances, the importance of speedier loading and un- 
loading has acquired greater urgency. The steelworks 
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are regularly providing the weekly quotas of blooms, 
billets, and sheet bars, and, in addition, good use is 
being made of seconds, crops and other re-rollable 
material. 

Some of the heavy sheet mills are still engaged in 
augmenting the output of steel plates for shipbuild- 
ing and other purposes, and without their help it 
would be impossible to keep pace with a demand 
which is almost insatiable. By a careful supervision 
of distribution the Control has hitherto avoided seri- 
ous interruptions in essential war industries and the 
system of allocations has been assisted by the now 
general practice of specifying requirements many 
months in advance of required delivery dates. Sec- 
tional material, especially light and medium sizes, is 
also in brisk demand, but the arrears of deliveries 
are not so extensive as for plates and it is possible 
to get heavy sizes at short notice. All gauges of 
sheets are booked for months ahead and the collieries 
are pressing for increased quotas of roofing material. 

A brisk demand has developed for finished iron, 
particularly the light sizes, and it has become diff- 
cult to place further orders for execution before the 
end of the year. ‘ 


NON-FERROUS METALS 


There is evidence that the total consumption of 
copper, lead and zinc is below the peak levels reached 
last year and early in 1943, and though absorption 
of these metals is still on a very large scale indeed, 
all essential needs are being readily met. How soon 
it will be possible to manufacture metal articles for 
home use and for export is another matter, but it is 
not without the realms of possibility that something 
along these lines will be possible before very long. 
The light metals perhaps are in another category. 
Although the production of aluminium, for example, 
has been greatly increased since the war, every -ton 
which becomes available is needed by the aircraft 
producers and other essential users. Meanwhile, the 
attitude of the Control is unchanged no matter what 
the current supply position may be in particular 
metal; licences to acquire are not issued unless the 
need for the metal for war or important home pur 
poses is proved. Consumption of tin, of course, has 
been reduced by force of circumstances,: but users can 
still get supplies for essential purposes. 


The LEADER of 

ROTARY FURNACE 

Refractory Linings 
WRITE FOR PRICE AND FULL PARTICULARS. 


WEBSTER & Co. (Sheffield), Ltd., Millhouses, Sheffield 8. 


MAKERS OF HIGH GRADE REFRACTORIES. 


Telephone : Sheffield 7107! 
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In the up-to-date foundry 
of a well-known ordnance 
factory large quantities 
of non-ferrous castings 
are produced for anti- 


MORE THAN 350 


for High Production 


LATEST ENCLOSED 
SAND PROTECTED 
JOLT SQUEEZE 
MOULDING MACHINE 


SPECIAL FEATURES : 


MASSIVE YET 
SYMMETRICAL 
CONSTRUCTION. 
JOLT RAM—A 
REAL BLOW. 
SQUEEZES TO A 
SET PRESSURE. 
PATTERN DRAW— 
STEADY AND 
SMOOTH. 


AIR ON 
CONTROL TO 
DRAW. 
MECHANISM 
SAND 


PROTECTED. 


PATENT AIR- 
LOADED DISC 
VALVES. 


MACHINES OF 


aircraft guns. 


THIS TYPE HAVE BEEN SUPPLIED. 


ACCURACY is particularty important and Macnab Moulding Machines are used for all operations. 


MACNAB Moulding Machines mean CLEAN, ACCURATE AND 
WELL FINISHED moulds—There are many sizes and types, 
suitable for economical production of varying classes of work. 


Full details will be sent on request. 


14, ST. JOHN’S ROAD HARROW 


(TEMPORARY OFFICES) Telephone: HARROW 4578 
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CURRENT PRICES OF IRON, STEEL AND NON-FERROUS METALS 
( Delivered, unless otherwise stated) 


Wednesday, December I, 


PIG-IRON 

Foundry Iron.—CueveLanp No. 3: Middlesbrough, 

1288.; Birmingham, 130s.; Falkirk, 1288.; Glasgow, 
.; Manchester, 133s. Dsrpysamer No, 3: Birming- 
130s.: Manchester, 133s.; Sheffield, 127s. 6d. 
NortHants No. 3: Birmingham, 127s. 6d.;. Manchester, 
131s. 6d. Srarrs No.3: Birmingham, 130s. ; Manchester, 
133s. No. 3: Sheffield, 127s. 6d.; Bir- 
mingham, 130s. 

(No. 1 foundry 3s. above No. 3. No. 4 forge ls. below 
No. 3 for foundries, 3s, below for ironworks.) 

Hematite.—No. 1 (S & P 0.03 to 0.05 per cent.): Scotland, 
N.-E. Coast and West Coast of England, 138s. 6d. ; Sheffield, 
144s.; Birmingham, 150s.; Wales (Welsh iron), 134s. 
East Coast No. 3 at Birmingham, 149s. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
140s. 6d., delivered Birmingham. 

Scotch Iron.—No. 3 foundry, 124s. 9d.; No. 1 foundry, 
1278. 3d., d/d Grangemouth. 

Cylinder and Refined Irons.—North Zone, 174s.; South 
Zone, 176s. 6d. 

Malleable.—North Zone, 184s.; South Zone, 
86s. 6d. 

Cold Blast. —South Staffs, 227s. 6d. 


(Note.—Prices of hematite pig-iron, and of fow and 


forge iron with a phosphoric content of not less than 0.75 per 
cent., are subject to a rebate of 5s. per ton.) 


FERRO-ALLOYS 
(Per ton unless otherwise stated, basis 2-ton lots, d/d 
Sheffield works.) 

Ferro-silicon (5-ton lots).—25 per cent., £21 5s.; 45/60 per 
cent., £27 10s. ; 75/80 per cent., £43. Briquettes, £30 per 
ton. 

Ferro-vanadium.—35/50 per cent., 15s. 6d. per Ib. of V. 
Ferro-molybdenum.—70/75 per cent., carbon-free, 6s. per 
b. of Mo. 

Ferro-titanium.—20/25 per cent., carbon-free, ls. 34d. Ib. 

Ferro-tungsten.—80/85 per cent., 9s. 8d. Ib. 

Tungsten Metal Powder.—98/99 per cent., 9s. 94d. lb. 

Ferro-chrome,—4/6 per cent. C, £59; max. 2 per cent. C, 
ls. 6d. lb.; max. 1 per cent. C, 1s. 64d. lb.; max. 0.5 per 
cent. C, 1s. Ib. 

Cobalt.—98/99 per cent., 8s. 9d. Ib. 

Metallic Chromium.— 96/98 per cent., 4s. 5d. Ib. 

Ferro-manganese.—78/98 per cent., £18 10s. 

Metallic Manganese.—94/96 per cent., carb.-free, 1s. 9d. Ib. 


SEMI-FINISHED STEEL 

Re-rolling Billets, Blooms and Slabs.—Basic: Soft, u.t., 
100-ton lots, £12 5s.; tested, up to 0.25 per cent. C, 
£12 10s.; hard (0.42 to 0.60 per cent. C), £13 17s. 6d. ; 
silico-manganese, £17 5s.; free-cutting, £14 10s. SremEns 
Martin Aorp: Up to 0.25 per cent. C, £15 15s.; case- 
hardening, £16 12s. 6d.; silico-manganese, £17 5s. 

Billets, Blooms and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £13 17s. 6d.; basic 
hard, 0.42 to 0.60 per cent. C, £14 10s.; acid, up to 0.25 
per cent. C,£16 5s. 

Sheet and Tinplate Bars.—£12 2s. 6d., 6-ton lote. 


1943 


FINISHED STEEL 

[A rebate of 15s. per ton for steel bars, sections, plates, 
joists and hoops is obtainable in the home trade under certain 
conditions.] 

Plates and Sections.—Plates, ship (N.-E. Coast), £16 3s.; 
boiler plates (N.-E. Coast), £17 0s. 6d. ; chequer plates (N.-E, 
Coast), £17 13s. ; angles, over 4 un. ins., £15 8s.; tees, over 
4 un. ins., £16 8s.; joists, 3 in. x 3 in. and up, £15 8s. 

Bars, Sheets, ete.—Rounds and squares, 3 in. to 54 in. 
£16 18s.; rounds, under 3 in. to § in. (untested), £17 12s, ; ; 
flats, over 5 in. wide, £15 13s.; flats, 5 in. wide and 
under, £17 12s.; rails, heavy, f.o.t., £14 10s. 6d.; 
hoops, £18 7s.; black sheets, 24 g. (4-ton lots), £22 15s.; 
galvanised corrugated sheets (4-ton lots), £26 2s. 6d.; 
galvanised fencing wire, 8g. plain, £26 17s. 6d. 

Tinplates.—I.C. cokes, 20 x 14 per box, 29s. 9d., f.o.t, 
makers’ works, 30s.-9d., f.0.b. ; C.W., 20x 14, 27s. 9d., f.o.t., 
28s. 6d., f.o.b. 


NON-FERROUS METALS 

Copper.—Electrolytic, £62; high-grade fire-refined, £61 
10s.; fire-refined of not less than 99.7 per cent., £61; 
ditto, 99.2 per cent., £60 10s.; black hot-rolled wire rods, 
£65 15s. 

Tin.—99 to under 99.75 per cent., £275; 99.75 to under 
99.9 per cent., £276 10s.; min. 99.9 per cent., £278 10s. 

Spelter.—G.O.B. (foreign) (duty paid), £25 15s.; ditto 
(domestic), £26 10s.; ‘‘ Prime Western,” £26 10s. ; refined 
and electrolytic, £27 5s.; not less than 99.99 per cent., 
£28 15s. © 

Lead.—Good soft pig-lead (foreign) (duty paid), £25; 
ditto (Empire and domestic), £25; English, £26 10s. 

Zine Sheets, ete.—Sheets, 10g. and thicker, ex works, 
£37 12s. 6d.; rolled zinc (boiler plates), ex works, £35 12s. 6d.; 
zine oxide (Red Seal), d/d buyers’ premises, £30 10s. 

Other Metals.—Aluminium, ingots, £110; antimony, 
English, 99 per cent., £120; quicksilver, ex warehouse, 
£68 10s. to £69 15s. ; nickel, £190 to £195. 

Brass.—Solid-drawn tubes, 14d. per lb.; brazed tubes, 
16d.; rods, drawn, 11$d.; rods, extruded or rolled, 94d. ; 
sheets to 10 w.g., ig ; wire, 10§d.; rolled metal, 10}d.; 
yellow metal rods, 9 

Copper Tubes, —Solid-drawn tubes, 153d. per Ib.; 
brazed tubes, 15}d.; wire, 10d. 

Phosphor Bronze.—Strip, 133d. per Ib. ; 
143d.; wire, 16d.; rods, 16d. ; 
19d., delivery 3 cwt. free. 10 per cent. phos. cop. £35 
above B.S.; 15 per cent. phos. cop. £43 above B.S.; 
phosphor tin (5 per cent.) £40 above price of English ingots. 
(C. Cuurrorp & Son; 

Nickel Silver, ete.—Ingots for raising, 10d. to 1s. 4d. 
per Ib.; rolled to 9 in. wide, 1s. 4d. to ls. 10d.; to 12 in. 
wide, Is. 4}d. to 1s. 10}d.; to 15 in. wide, 1s. 44d. to Is. 103d.; 
to 18 in. wide, 1s. 5d. to Is. 1ld.; to 21 in. wide, 1s. 54d. to 
Is. 11$d.; to 25 in. wide, 1s. 6d. to 2s. Ingots for spoons 
and forks, 10d. to Is. 63d. ots rolled to spoon size, 
1s. 1d. to le. 94d. Wire round, to 10g., 1s. 7}d. to 2s. 2 
with extras according to gauge. Special 5ths q 
turning rods in straight lengths, 1s. 6}d. upwards. 


sheets to 10 w.g., 
tubes, 21}d.; castings, 
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The application of light 
alloys to shipbuilding can 
be compared only with 
the earlier replacement of 
wood by steel. These 
new materials will make 
possible new achievements 
in naval architecture and 
so lead on to cheaper 
world transport. Here 
again is a reason why 
‘“INTAL”’ are so proud 
to be makers of the highest 
quality aluminium alloys 
for every conceivable 


purpose 


SLOUGH, 


BUCKS 


TELEPHONE: SLOUGH 23212 Infal WIRE: INTALLOYD SLOUGH 
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Fewer 


IAMOND IRON 
CEMENT 


ETS iron hard in 48 hours. 
 Withstands high temperatures 
and pressures and is machinable. 
ndispensable to Founders, Boiler- 
akers, etc., for filling blow- 
oles, badly fitting joints and 
smoothing over rough patches. 
nites perfectly with the metal 
and expands in drying to form 
A perfect joint. 


t /8 per Ib.nett, in 20 Ib.tins. 
Carriage paid. This includes 
special liquid for mixing. 


UNIVERSAL 
CEMENT 


powder which mixes with 

water into a thick paste 
For smoothing into holes, bursts 
or porous places. Sets rapidly 
and is as hard as iron in 12-24 
hours. Perfect bonding with the 
metal. An ideal medium for 
making good the defects which 
may occur in casting. 


IRON 


per |b. nett, Carriage 
paid on 28 Ib. tins. 


ILLETING CEMENT FOR PATTERNS 


N EFFICIENT SUBSTITUTE FOR LEATHER FILLETS 


M IXED into a paste and applied with fingers or spatula. 
Sets hard in a short time. Can be sawn and sandpapered 


like wood. 


Free test samples and full particulars on application to :— 


Excellent for packing flaws in patterns. 
Packed in 10 and 20 Ib. tins, I/- per Ib. 


Carriage paid. 
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